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I" ^ A. ^ ti 'It ^ #1 ^ Bip fal t a ^ S J i 

^ a 6^1 #> >^ 1^ 'fg. t j^'j ^ ^ ^ ^ h ^ ^ 

^ m^^'Am^ ^ ' ii # ^ 'fi ^ §1 af fa^ ^ ^ le. 'It ^ 

#1 ^ f^l 1 ^F,'] ;r >S. t £ • i 41- # f*9 ^ ^ 

^ S5 le, 'ft- It 1^ t ?!. ^ 1^ ' ^ ^ te, 'It- ft M ^fe it ^ A 

#p t t 49 -S. t *4 ^ # It ^ ^ ^ FbI # Ji, t M ^ t >.tL ^ 

t # ^ ^ ^ ^ife. # ' #'J ffl T - itb ijt ^ _b ilt ^ j:- # 1^ alp Ffl ' 

II] a ^ m ^1 ji-l i tb li ii le, # ii 4- le, 'it- li #i ^ af r^i t a 

4 » ^ # ^ £ # m ^ ^ * F^l ^ 8lp . 'ft ffl ^ ^'J ^ ^ i-X 

" t ^ " tb a 4 >^.J p t ^ ^ ^ 8f P4 ^ i-x t m # fal 

A ^ ' i-x it P't^ tb II ^ Bf Tal ^ ^ *I Bf TpI ' -fit <iL -f^ «'J n 

t m M # ^ ^ A le. 'It M #S ^ B^ TbI <t «| ■> 

'• Embedded Memory Access Time Measurement Method and D 

evice) 

This invention "Embedded Memory Access Time 
Measurement Method and Device" is to integrate the 
memory access time measurement in testing process 
and to have digital output for reducing the 
measurement cost. The main technique of the 
proposed method is to measure the memory access 
time within repeat testing loops and convert its 
maximum value by peak detector at the same time. 
The main technique of the proposed device is to 
make a window comparison in the peak detector to 
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^X^^m^^ • Embedded Memory Access Time Measurement Method and D 

evice) 

avoid the setup time and the delaying of the 
comparator for ensuring the correct value stored in 
the peak detector. 
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201 ^^mt^u 



i'#a^t8,8^ (1) 

# 8^ 6*1 t ^ : 

m ^ 1^ ^ ^ le. ^ #1 ^ t >^'J ^ ^'t t £ J if; 

ji, >jt *t w ^ iS H ft-l 5t ^ -If B% >i .^(soc) t ' tit tt 1^ 

^ le. 'It li ^ ^ * «'J ^ -S. «'J >5r >^ ° 

* ^ ^ It ^ m # '1-^ >^ it ' ^ in Ji .^(SOC) 
>fJt 6 5^ » W M it II ffl 5t ^ ^ - a^a >; _L ' T 

# 4 ^ ^ ^ 'c; (Processor cores) t 3^ 4 ^ ^ DSP 
^ ' # ip- -fb 39 ' 1^ 3t te. 'It It if ^ DRAM - SRAM - 

?^ t& -It It # • m it ^ PLL > Op Amp # ' ^ ^ ^ ^ ° 

^ t 1^ ^ ^ t& 'It It m ® # ^ A ' m ^ ^ftn t # ft # ^ 

^ AT ^ m ^ A ^ ^ m t -l^ ^ ^ t ^ 4- ^ :K ^ it ^ ^ 

ie, )^ ^ M m ^ ^ A M. o% K ^ A A ^ # ^ It >t 

A *t -fS. ;fg ;^ ^ l: as it ^ ^ * 1^ ^ ^ ^ ^ ° 

m ^1: D a t aqu e s t 'f* tf • f 'J -Jii' tc 2 0 0 3 ^ • ^ >! )lf ^ 

30 0 -ft ^ " 

^ /V ^ le. 'It It ^ ^ /H A ' ^m^f'V^^^^^^m 
PI ^ ' *i#i^5t^l^J^M^(Built-In Self-Test, 

BIST) ^ ^ A ' X SI te. 'It It ^ ^ F«1( acce s s t i me ) 1^ 

■It ' ^ >t J?, t ^ ^4 ' J- ^ it! >V fl§P ^ :t ^ t ^ t 

^ ^ € na. ' A it i^i- ^ n ^ m B i ME) ^ ^ ^ m 

f'i a ^ #1 ^ faU acce ss t i me ) ^ ;ir ' ^ ^{3. t ^ it 
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^ ^ m i^ik 1^ ' ffij J- m t m m ^ rA ^ ^ ^ «^ 



1 



^ Tal t ^ # ;^ # >^"J of fal 55i A ' # a *o i4 m 

!fe tf it ; ^ i-x ^ ^ )lf # «'l Blj- Pal M 5S ^ i-x t m * 
^ • ^ §: m m m tb # J-^'J 8^ fel It A o IS itb *=f # ^® ^ ^ 

Id 'It It 'fi jtiL j: -t^ t m #1 ^ 8^ Pal . t Bf s ^ " -jt ^ t J. 

fl^ T ' ii ^ ^ 4t " 

# £ ^ - SI # RAM a o-a ib t >J^ ^ " ^ ^ t m tl ^# 

it >^ a ' ii *i m n.'^ m > ^ # ^? a n * >^ 

lit t ' ^ /V le. -It ^ ^ ^ a* ral t ^^'J ^ £ tS: tt >5. ^ ^ * >tj 55- 

/•^ ' i& ^ 5t ^ ^ ^ 1^ t ^ S'J ' ^ ^ € *^ «'J 

^« 1^ it t m m ^ ^ ^iL 'It ^ #1 af Fal n ^ ii^iL 'f n ' it t 

k ^ m ^ nCME) ^? ^ ^ U ^ ' i^Js ^ r% }^ i: 

m ^ fA ' ^ m ^ ' if ;iw t jB'j ^ ^ ^ ■> 

^ «i- ^ # =t ^ ^ [ 1 - 9 ] : * t Bip p«1 f: >l.J ^ 

#T ^ ffl ^ ^ ^ ^ ^ [ 4 , 7 , 8 ] ' ^ >k if $i n ^ ^ [3,5] ' 

^ J4 it ^ P-^ :^ ^ [2,6] o :t i'h ^ I t!7 jl-'J m 11 ( ATE ) Si 

a #1 ^ 8^ r=i * J € 5^ ' u ^ m ^ m ^ :^ " 



^ 4 ^ a 

[1] Nai-Yin Sung and Tsung-Yi Wu, "A Method of 
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^ m ^ ^ t ^ ^ ^ ^ ^ ik X, m - m ^ ^ A 
tz -i^ ^ m ^ m §: m ^ " t ¥ ^ ^ ^ + - ^ 7^ >^ 2 2 a <- 

2002:^11.^20 a ^ m M $j ^ m m t ikMS 
(Asian Test Symposium) > M. S -%"An Access Time 
Measurement Unit of Embedded Memory " >c # ^ 
104-109 K o 

^ ^'l }k ^ ^ i'l^^ ^ - m ^fj ' t tt ^ 6 M ;^ fij if^ . 

m n 1^ t tf # ^-j ^ . ^ ^ itb pf^ J ' ^ 4- n ^ fk, m^i n 
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i ' ^^m.m (7) 

^ ^ m ^ ^ ^ m ^ ^ ^ ^ '^i ^ M » 

^ ^ m ^ ^ ^ m >4 a 4^ # 8^ * ^^'J ^ ;5fe - 

^ Eg a ^ ^ ffl ^ # 4 «'J :^ ^ @| <■ 

^ 5. Bl ^ «^ a # tb a H ^ ,fi = 

^ :^ m ^ ^ ^ m i[ m ^ s. t ^^-j ° 

^ -t a <^ # t ^g*] t. S. tb ^ H ^ ^ * « 

^ II ^ ^ # 4 ^^'J ^ M. ^ ¥\ " 



1 



10 ^ ^^it ^ 

12 t ^^4 ^ ^ 

14 ^ ^ ^ m M 

16 le, 'It II t # ^ * 

2 0 4^ m it ^ A ^ 

22 ^ H 



11 ^ ^ 

1 3 I* ^ ^ f 'J 

15 te. 'It ^ 

21 SL m 

2 3 Bf Fal t M ■# 1^ ^ 
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# 1^ ^ ^ t& 'It ^ #1 B^ r.1 t «-J ;r >^ 

^ ^ ^ Id 'It If ( 1 5 ) :t 5t i a >^'J 1^ ^ f 'J H ( 1 4 ) a ^ # 1^ 
>v it fit : ff^t !^ ( 1 0 ) > ith. Jtat 1^ ^ ( 1 1 ) ^ t *4 1^ ^ ( 1 2 ) > 
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^ ^ m % m n '^(23) ^ ^ m ni2A) > t m fai # 

H ( 2 5 ) > ^ M tb tt >fi # H ( 2 7 ) ^ ^ ^ It i-X IS] ^ ^ tS: tf 



$- ^ ^ m ^ ^ mt^ yA m ^ m t m ^ t iH «■ 
>jt te. 'It It >^'J t ' t tb tto(RO) ^ :^ 1 (wi ) ^ n i (wi ) 

^ ti 1 ( R 1 ) ^ ^ 0 ( W 0 ) ^ t* 0 ( R 0 ) 4 J'lM >^ » # # 
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It #1 ^ TbI ' ^'J ffl ^ -fil ( 1 0 ) fal ( 4 ^IJJ J:- i4 ^ 
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^ ^ - =il le> 'I* ^ #1 ^ Fal * » 

%^mtt^n^^T: 4^it*0(R0) ^ ^l(Wl) ^ t»l(Wl) 

m ' % - m ^fikit ^(10) ^ ^i(wi) • mi y 

Bf >ft 1^(10) ^ ^ >ji ttl (Rl ) ^.1*0(R0) ^ gl(Wl) ... • 

^ ^ ^ -fa EWt #o ( 1 0 ) # ifeo T : te. 'It It #i ^ B^ f-^ ^ 

# jl'J -(t m ( 2 0 1 ) ^ ^ ; t *J It ft ( 2 4 1 ) ^ ^ M ^ ^ If 

^ B^ fal l: Jt # II ^ iU ( 235 ) ' itb BIF >g4L ( ^ >fg. € 
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^ ^ ^ ( 1 0 ) It ^ ^ flt) # ^ T : m 
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